Introduction {#S0001}
============

Dysmenorrhea, which is the most prevalent gynecological condition worldwide, affects approximately 45--95% of women globally[@CIT0001] and 80% of women in Japan.[@CIT0002] Primary dysmenorrhea is characterized by spasmodic, cramping menstrual pain and discomfort in the absence of pelvic pathology,[@CIT0001] while secondary dysmenorrhea is associated with specific pelvic pathology, such as endometriosis or uterine fibroids.[@CIT0003] Dysmenorrhea is most severe during the initial 24--48 hours and can last up to 72 hours. Onset typically occurs on the first day of menstruation or just before; pain is typically focused in the abdominal region and can also extend to the thighs and back. Other symptoms include diarrhea, fatigue, and insomnia.[@CIT0001] In a survey of Japanese women (N=3,941), one-third characterized their dysmenorrhea as severe and generally required analgesic use.[@CIT0002]

Women with dysmenorrhea may experience impaired functioning and a substantial negative impact on health-related quality of life (HRQoL); this burden exists worldwide. In research from the US, China, and Turkey, women and adolescents with dysmenorrhea scored significantly lower than those without dysmenorrhea on the following quality of life (QoL) domains in the 36-Item Short-Form Health Survey (SF-36): bodily pain, general health perceptions, role functioning due to physical limitations, physical functioning, and social functioning.[@CIT0004]--[@CIT0006] Women and adolescents in Brazil, Malaysia, Mexico, and Turkey have also reported a negative impact of dysmenorrhea on friendships and family relationships, work/school performance and absenteeism, and social and recreational activities, with increased severity of dysmenorrhea further exacerbating these HRQoL effects.[@CIT0007]--[@CIT0010] Indeed, for some women, the impact of dysmenorrhea on daily life is comparable to that of other major medical conditions. In a study among menstruating female veterans (N=1,744) in the US, the difference in SF-36 domain scores between women who reported menstrual symptoms and those who reported none was similar to the difference found between patients with and without angina and arthritis.[@CIT0004]

Additionally, dysmenorrhea poses a considerable economic burden due to its impact on work productivity and health-care resource utilization.[@CIT0001],[@CIT0011] Results from a large survey of Japanese women (N=19,254) showed that severe menstrual pain and heavy bleeding were associated with increased outpatient medical visits and decreased work productivity.[@CIT0011] Based on a retrospective analysis of health insurance data, mean total health-care costs among Japanese women with primary dysmenorrhea were 2.2 times higher than matched controls.[@CIT0012] In Japan, the annual economic burden due to menstrual symptoms has been estimated at 683 billion Japanese Yen (¥) (\$8.6 billion US; 2010 data). Work productivity loss accounts for 72% of this (¥491.1 billion), and outpatient medical care and drug therapy cost ¥93.0 and ¥98.7 billion per year, respectively.[@CIT0011]

Low-dose estrogen/progestin (LEP) combined oral contraceptives have been shown to reduce the severity of dysmenorrhea symptoms.[@CIT0003],[@CIT0012],[@CIT0013] In Japan, a 28-day cyclic regimen and a flexible extended regimen of ethinylestradiol/drospirenone (EE/DRSP) were approved for this indication in 2010 and 2016, respectively, and the combination ethinylestradiol/norethisterone was approved in 2013.[@CIT0003],[@CIT0014],[@CIT0015] The Japan Society of Obstetrics and Gynecology (JSOG) and the Japan Association of Obstetricians and Gynecologists (JAOG) guidelines for gynecologic practice recommend nonsteroidal anti-inflammatory drugs, LEPs, and/or levonorgestrel-releasing intrauterine systems as first-line treatment for primary dysmenorrhea; traditional Chinese medicines or anti-cramping medicines may also be used.[@CIT0012],[@CIT0016]

While the safety and efficacy of LEPs for the treatment of dysmenorrhea in Japanese women have been verified,[@CIT0003],[@CIT0013] the effectiveness of these drugs to improve HRQoL in a real-world Japanese setting has yet to be evaluated. The objective of this study was to assess HRQoL in Japanese women with dysmenorrhea treated with EE 20 μg/DRSP 3 mg. Secondary objectives included exploratory analyses to assess whether patient characteristics (dysmenorrhea etiology and severity, patient age, and the presence of physical and/or mental discomfort) have an effect on mean changes in SF-36v2 domain scores.

Patients and Methods {#S0002}
====================

Patient Population {#S0002-S2001}
------------------

The study included women in Japan who received a cyclic regimen of EE 20 μg/DRSP 3 mg (Bayer Yakuhin Ltd., Osaka, Japan) for the treatment of dysmenorrhea. The study sample was drawn from patients enrolled in a post-marketing surveillance (PMS) study (NCT01375998).[@CIT0017] The objective of the original PMS study was to assess the safety and efficacy of EE/DRSP in clinical practice settings. Women who had been prescribed EE/DRSP for dysmenorrhea were followed for 3 years subsequent to treatment initiation. Primary outcomes of the original PMS study included the incidence of adverse drug reactions, severe adverse events, and changes in dysmenorrhea severity between baseline and the sixth menstrual cycle. Secondary outcomes of the original study included the incidence of adverse events, unpleasant physical and/or psychological symptoms, use of analgesic drugs for dysmenorrhea, and HRQoL assessed using SF-36 version 2.0 (SF-36v2).

All treatment decisions were physician-directed and administered in the context of routine clinical practice. Women were advised to take one active tablet every day at the same time for 24 consecutive days, followed by 4 days of hormone-free tablets, for a 28-day treatment cycle. The next cycle began on the 29th day, irrespective of whether bleeding was finished. Patients were advised to adhere to Japanese prescribing information for EE/DRSP (YAZ \[drospirenone 3 mg and ethinyl estradiol 20 μg\]) and were excluded if they had been treated with an estrogen or estrogen-combination drug in the prior 6 months.

For the present study, 531 patients were recruited from 33 centers in Japan between May 2011 and May 2013. This analysis included the 186 PMS study patients who completed the SF-36v2 questionnaire before and after 6 to 8 cycles of EE/DRSP treatment in a cyclic regimen. Patients completed paper-based SF-36v2 questionnaires at the initial visit (before the start of drug administration \[baseline\]) and after 6 to 8 cycles of treatment. Physicians retrospectively abstracted medical charts to identify eligible patients and obtain their demographic and clinical characteristics, such as age, severity of dysmenorrhea (ie, the degree to which dysmenorrhea impairs daily activities), dysmenorrhea etiology (primary/secondary), and the presence of physical and/or mental discomfort at baseline, as well as baseline and post-treatment SF-36v2 scores.

This study was conducted in accordance with Good Post-Marketing Study Practice.[@CIT0018] Ethical approvals was obtained in accordance with the requirements of participating institutions. All included patients provided written informed consent.

HRQoL Assessment and Study Outcomes {#S0002-S2002}
-----------------------------------

HRQoL was measured using the Japanese language version of the SF-36v2, which has been translated and culturally adapted for use with Japanese patients.[@CIT0019] The SF-36v2 is a generic instrument designed to measure current health status, with a recall period of 4 weeks. It consists of 36 self-administered questions that measure physical and mental components of HRQoL using 8 domains: physical functioning, role physical, bodily pain, general health, vitality, social functioning, role emotional, and mental health. The 8 domains contribute to 2 resulting component summaries: a physical component summary and mental component summary. These summaries represent weighted aggregations of scores for the physical (physical functioning, role physical, bodily pain, general health) and mental (vitality, social functioning, role emotional, mental health) subdomains. Each domain is scored on a scale of 0--100, with lower scores indicating poorer HRQoL.[@CIT0020] Intrinsic to the SF-36v2 is the use of norm-based scoring to calculate domain and component summary scores. Using this method, rather than unadjusted scores of 0--100, each domain score is re-calculated based on a standardized mean and standard deviation (SD) relative to the general population (ie, norm-based). SF-36v2 domain and component summary scores were standardized to mean scores of 50 with SDs of 10.[@CIT0021]

The primary study endpoints were mean baseline and post-treatment SF-36v2 domain scores for study patients compared with mean SF-36v2 scores from the general population of Japan in 2007,[@CIT0019],[@CIT0022] and mean changes in study patients' SF-36v2 domain scores between baseline and 6 to 8 cycles of treatment. Additional study endpoints were evaluated by analyzing the effects of the following patient characteristics on mean changes in SF-36v2 domain scores: dysmenorrhea etiology (primary or secondary), degree of impairment of daily activities (none/mild, moderate, severe; defined in [Table 1](#T0001){ref-type="table"}), the presence of physical and/or mental discomfort, and patient age.Table 1Severity of Dysmenorrhea DefinitionsSeverity of Dysmenorrhea (Degree of Overall Impairment of Work, including Schoolwork and Housework)DescriptionNoneNo impairmentMildSlight impairment of work, including schoolwork and houseworkModerateImpairs work, including schoolwork and housework to the degree one wants to lie down and take a restSevereIn bed for all of 1 day or more and unable to carry out work, including schoolwork and housework

Statistical Analyses {#S0002-S2003}
--------------------

SF-36v2 domain scores were compared with scores for the Japanese population according to the manual of the Japanese version of the SF-36v2[@CIT0019],[@CIT0022],[@CIT0023] using independent sample *t*-tests.

Additionally, paired t-testing was used to compare mean change in the 2 component summary scores and 8 domain scores of the SF-36v2 in patients with dysmenorrhea at baseline and after 6 to 8 months of treatment with EE/DRSP. All statistical tests were 2-tailed, with statistical significance set at 0.05. Statistical tests were performed using Statistical Analysis Software: (SAS) Version 9.2.

Regression models were generated for all exploratory predictors and tested for parallelism; when parallelism was confirmed, a one-way analysis of covariance (ANCOVA) was conducted. Mean changes from baseline in each SF-36v2 domain score were used as dependent variables.

Results {#S0003}
=======

Sample Characteristics {#S0003-S2001}
----------------------

Patient enrollment data are shown in [Figure 1](#F0001){ref-type="fig"}. A total of 266 patients completed the SF-36v2 at baseline and follow up; 80 patients were excluded per protocol due to completing the survey before the 6th cycle of treatment (n=18) or at/after the 9th cycle (n=62). Characteristics of the 186 patients included in the current study are presented in [Table 2](#T0002){ref-type="table"}. Most patients (79.0%) were between 20 and 40 years of age, with a mean age of 30.1 ± 8.0, and an age range of 16 to 57 years. The degree of impairment of daily activities experienced by women in this sample ranged from none/mild (26.4%) to moderate (53.2%) and severe (20.4%). Approximately one-half of patients (57.0%) had a diagnosis of primary dysmenorrhea, while 30.1% had been diagnosed with endometriosis, 7.5% had uterine fibroids, 8.1% had adenomyosis, and 2.7% had dysmenorrhea from another cause.Table 2Baseline Patient CharacteristicsDemographic and Clinical VariablesTotal (n=186)Age (years), mean ± SD30.1 ± 8.0Age (years), n (%) \<2015 (8.1) 20--3083 (44.6) 30--4064 (34.4) 40--5023 (12.4) ≥501 (0.5)Severity of dysmenorrhea (degree of impairment of daily activities), n (%) None5 (2.7) Mild44 (23.7) Moderate99 (53.2) Severe38 (20.4)Diagnosis, n (%) Primary dysmenorrhea106 (57.0) Secondary dysmenorrhea80 (43.0)  Endometriosis56 (30.1)  Uterine fibroid14 (7.5)  Adenomyosis15 (8.1)  Other5 (2.7)BMI (kg/m^2^), n (%) \<18.536 (19.4) 18.5--25131 (70.4) 25--3012 (6.5) ≥301 (0.5) Unknown6 (3.2)Physical discomfort, n (%) No36 (19.4) Yes\*150 (80.6)  Lower abdominal pain140 (75.3)  Lower back pain88 (47.3)  Fatigue52 (28.0)  Headache40 (21.5)  Lower back discomfort38 (20.4)  Abdominal bloating34 (18.3)  Breast pain34 (18.3)  Diarrhea24 (12.9)  Foot discomfort20 (10.8)  Acne vulgaris20 (10.8)  Nausea14 (7.5)  Decreased appetite10 (5.4)  Constipation10 (5.4)  Increased appetite8 (4.3)  Stiff neck5 (2.7)Mental discomfort, n (%) No105 (56.5) Yes\*81 (43.5)  Irritability60 (32.3)  Depressed48 (25.8)  Drowsiness44 (23.7)  Easily offended42 (22.6)  Emotional lability37 (19.9)  Dysphoria36 (19.4)  Loss of concentration33 (17.7)  Getting emotional11 (5.9)  Decreased motivation9 (4.8)  Restless4 (2.2)[^1] Figure 1Patient enrollment flowchart.**Abbreviations:** EE/DSRP, ethinylestradiol/drospirenone; PMS, post-marketing surveillance; SF-36v2, 36-Item Short-Form Health Survey version 2.0.

Impact of Dysmenorrhea on HRQoL {#S0003-S2002}
-------------------------------

Compared with the general Japanese population, women with dysmenorrhea had significantly lower mean baseline scores on almost all SF-36v2 domains. The only exceptions were the domain measuring physical functioning (which was significantly higher in women with dysmenorrhea) and the general health score (which was similar for both populations) ([Figure 2](#F0002){ref-type="fig"}). Compared to the general Japanese population, women with dysmenorrhea were most affected by the bodily pain domain, followed by the mental health and role emotional domains; mental component summary scores for study patients were also low compared with the Japanese population.Figure 2Standardized mean SF-36v2 scores for patients with dysmenorrhea before and after 6 to 8 treatment cycles with ethinylestradiol/drospirenone vs scores for the general population of Japan.**Abbreviation:** SD, standard deviation.

Effect of EE/DRSP Treatment on HRQoL {#S0003-S2003}
------------------------------------

Significant improvement was observed between pre- and post-treatment across all SF-36v2 domains ([Table 3](#T0003){ref-type="table"}), with the greatest improvement observed in the bodily pain domain. Adjusted mean change and SD for evaluated parameters were as follows (all p\< 0.001): physical functioning: 1.4 (5.7), role physical: 3.2 (8.1), bodily pain: 7.8 (10.0), general health: 3.0 (7.0), vitality: 2.7 (8.1), social functioning: 3.5 (9.8), role emotional: 3.3 (9.2), mental health: 3.0 (7.3), physical component summary: 3.3 (6.8), and mental component summary: 3.4 (6.9). Pearson testing confirmed a linear relationship between individual SF-36v2 domain scores and post-treatment score changes (p\< 0.05 for all).Table 3SF-36v2 Scores Before and After Ethinylestradiol/Drospirenone Treatment for DysmenorrheaSF-36v2 DomainPre-administration (n = 186)Post-administration (n = 186)Change from Pre- to Post-administrationMean (95% CI)Mean (95% CI)Mean (95% CI)Physical functioning52.0 (50.6--53.4)53.4 (52.1--54.6)1.4 (0.5--2.2)Role physical46.9 (45.5--48.3)50.1 (49.0--51.3)3.2 (2.1--4.4)Bodily pain41.1 (39.4--42.8)48.9 (47.4--50.4)7.8 (6.4--9.3)General health^†^49.0 (47.6--50.3)52.0 (50.7--53.3)3.0 (2.0--4.0)Vitality46.4 (44.9--47.9)49.1 (47.9--50.4)2.7 (1.5--3.9)Social functioning46.1 (44.7--47.5)49.6 (48.3--51.0)3.5 (2.1--4.9)Role emotional46.0 (44.4--47.5)49.2 (47.9--50.6)3.3 (2.0--4.6)Mental health45.5 (44.1--46.9)48.5 (47.2--49.8)3.0 (1.9--4.0)Physical component summary^†^48.4 (46.9--49.8)51.6 (50.3--52.9)3.3 (2.3--4.3)Mental component summary^†^45.2 (43.9--46.5)48.6 (47.4--49.9)3.4 (2.4--4.4)[^2][^3]

After 6 to 8 treatment cycles with EE/DRSP, standardized SF-36v2 domain scores for women with dysmenorrhea improved to a level that was equal to or better than standardized scores for the general population in Japan ([Table 3](#T0003){ref-type="table"}; [Figure 2](#F0002){ref-type="fig"}). Mean (SD) post-administration scores were significantly higher than the adjusted threshold of 50 for general health (52.0 \[9.0\]) and the physical component summary (51.6 \[9.1\]) (p= 0.008 and p= 0.033, respectively).

Analysis of Covariance {#S0003-S2004}
----------------------

One-way ANCOVA identified several statistically significant relationships between mean changes in SF-36v2 domain scores and potential predictors ([Table 4](#T0004){ref-type="table"}). Women with primary compared with secondary dysmenorrhea had significantly greater improvement in the bodily pain domain (mean 2.53; 95% confidence interval \[CI\] 0.160--4.900, p= 0.037). Patients with none/mild impairment of daily activities at baseline had greater improvement than patients with severe dysmenorrhea in the general health domain (mean 3.02; 95% CI 0.306--5.743, p= 0.029) and social functioning domain (mean 3.76; 95% CI 0.326--7.186, p= 0.032), while patients with moderate dysmenorrhea had greater improvement in the role emotional domain (mean 2.83; 95% CI 0.019--5.637, p= 0.048). General health domain scores were also significantly improved in women who reported baseline mental discomfort (mean 3.13; 95% CI 1.296--4.969; p\< 0.001) or physical discomfort (mean 2.64; 95% CI 0.323--4.960, p= 0.026). No significant relationships were observed between mean changes and predictors in the role physical, vitality, and mental health domains, although the direction of change in these domain scores was generally consistent with what was found in the other domains.Table 4Covariance of Mean Changes in SF-36v2 Domain Scores and Potential PredictorsSF-36v2 DomainPatient CharacteristicsParallelism Test of Regression LineAnalysis of Covariance\*LSMVarianceEstimate95% CIEstimate95% CIt-Statisticp-valuePhysical functioningDiagnosisPrimaryp= 0.2211.600.606--2.5890.55−0.974--2.0650.71p= 0.480Secondary--1.05−0.090--2.195--------Role physicalSeverity of dysmenorrhea^†^None/mildp= 0.2184.172.320--6.0101.33−1.469--4.1210.94p= 0.351Moderate--2.921.626--4.2230.09−2.384--2.5550.07p= 0.946Severe--2.840.741--4.938--------Bodily painDiagnosisPrimaryp= 0.6818.927.376--10.4692.530.160--4.9002.11p= 0.037Secondary--6.394.611--8.175--------Severity of dysmenorrhea^†^None/mildp= 0.3427.825.504--10.1450.57−2.953--4.0840.32p= 0.751Moderate--8.066.442--9.6790.80−2.271--3.8750.51p= 0.607Severe--7.264.641--9.877--------Mental discomfortNop= 0.6157.726.156--9.292--------Yes--7.986.192--9.7630.25−2.126--2.6320.21p= 0.834Age\<20p= 0.68210.476.370--14.5674.98−0.263--10.2271.87p= 0.06220--30--8.987.241--10.7283.50−0.201--7.1971.87p= 0.06430--40--6.614.624--8.5901.12−2.679--4.9220.58p= 0.561≥40--5.492.236--8.737--------General healthDiagnosisPrimaryp= 0.4263.642.414--4.8591.55−0.320--3.4151.63p= 0.104Secondary--2.090.680--3.499--------Severity of dysmenorrhea^†^None/mildp= 0.7154.632.811--6.4473.020.306--5.7432.19p= 0.029Moderate--2.711.458--3.9631.11−1.272--3.4850.92p= 0.360Severe--1.60−0.417--3.626--------Physical discomfortNop= 0.2030.85−1.231--2.926--------Yes--3.492.466--4.5122.640.323--4.9602.25p= 0.026Mental discomfortNop= 0.3081.610.406--2.814--------Yes--4.743.368--6.1173.131.296--4.9693.37p\< 0.001Age\<20p= 0.7542.60−0.654--5.8471.17−2.978--5.3140.56p= 0.57920--30--3.712.306--5.1102.28−0.672--5.2311.52p= 0.12930--40--2.691.101--4.2831.26−1.758--4.2840.83p= 0.410≥40--1.43−1.152--4.009--------VitalityDiagnosisPrimaryp= 0.0903.091.821--4.3620.94−1.020--2.8970.95p= 0.346Secondary--2.150.686--3.619--------Severity of dysmenorrhea^†^None/mildp= 0.5573.972.112--5.8212.77−0.028--5.5661.95p= 0.052Moderate--2.631.326--3.9271.43−1.036--3.8931.14p= 0.254Severe--1.20−0.896--3.291--------Mental discomfortNop= 0.0512.861.574--4.145--------Yes--2.460.996--3.934−0.39−2.375--1.586−0.39p= 0.695Social functioningDiagnosisPrimaryp= 0.3944.292.740--5.8341.75−0.605--4.1131.47p= 0.144Secondary--2.530.753--4.314--------Severity of dysmenorrhea^†^None/mildp= 0.6305.162.895--7.4283.760.326--7.1862.16p= 0.032Moderate--3.541.949--5.1372.14−0.888--5.1651.39p= 0.165Severe--1.40−1.168--3.978--------Age\<20p= 0.9366.412.275--10.5404.69−0.567--9.9451.76p= 0.08020--30--3.501.729--5.2671.78−1.956--5.5150.94p= 0.34830--40--3.581.583--5.5851.87−1.958--5.6900.96p= 0.337≥40--1.72−1.552--4.989--------Role emotionalSeverity of dysmenorrhea^†^None/mildp= 0.0523.351.248--5.4592.13−1.055--5.3131.32p= 0.189Moderate--4.052.572--5.5332.830.019--5.6371.99p= 0.048Severe--1.22−1.163--3.612--------Age\<20p= 0.2542.39−1.465--6.2370.03−4.844--4.9110.01p= 0.98920--30--2.741.106--4.3660.38−3.065--3.8320.22p= 0.82730--40--4.572.723--6.4242.22−1.331--5.7721.23p= 0.219≥40--2.35−0.677--5.382--------Mental healthDiagnosisPrimaryp= 0.9473.051.804--4.2930.16−1.752--2.0730.17p= 0.869Secondary--2.891.453--4.323--------Physical discomfortNop= 0.2472.10−0.043--4.242--------Yes--3.192.151--4.2311.09−1.301--3.4830.90p= 0.369Mental discomfortNop= 0.6412.391.144--3.642--------Yes--3.742.314--5.1661.35−0.570--3.2641.39p= 0.167[^4][^5]

Discussion {#S0004}
==========

This study found that women with dysmenorrhea in Japan had poorer HRQoL compared with the general population of Japan, and that these women showed significant improvements in HRQoL, as measured by the SF-36v2, after 6--8 treatment cycles of EE/DRSP. In women with dysmenorrhea, mean baseline scores across 7 of the 8 SF-36v2 domains were below the standardized mean score for the general Japanese population, with the exception being the domain measuring physical functioning. Significant improvements in HRQoL, equal to or better than standardized scores for the general population in Japan, were also seen after EE/DRSP treatment.

The greatest improvement was observed in the domain measuring bodily pain; mean scores increased by 7.8 points (from 41.1 at baseline to 48.9 after 6--8 treatment cycles). This domain evaluates the intensity of bodily pain and the extent that pain interferes with normal work. In exploratory analyses, the bodily pain score improved to a similar level following LEP treatment, regardless of baseline dysmenorrhea severity. Since the primary symptom of dysmenorrhea is pain, and as clinical trial data have demonstrated pain reduction with EE/DRSP treatment,[@CIT0003] these findings are not surprising.[@CIT0001]

In other domains, HRQoL after EE/DRSP treatment varied based on dysmenorrhea severity; patients with none/mild impairment of daily activities at baseline showed greater responsiveness in both general health and social functioning, while patients with moderate dysmenorrhea had a significant improvement in role emotional compared with patients with severe dysmenorrhea at baseline. Additionally, patients with primary dysmenorrhea were more likely to show an improved bodily pain score, and women who had mental and physical discomfort had greater improvement in general health following treatment.

This is the first real-world study to examine HRQoL among women receiving LEP for the treatment of dysmenorrhea in Japan. Previous research has evaluated the prevalence of dysmenorrhea and its effect on HRQoL in women in the US, China, and Turkey. Those prospective cross-sectional studies found that women with dysmenorrhea experience poorer HRQoL than those without dysmenorrhea, and that HRQoL worsens with increasing dysmenorrhea severity.[@CIT0004]--[@CIT0006] Consistent with the current findings, showing that women with dysmenorrhea experience the greatest burden in the bodily pain domain, 2 of these prior studies (Turkey and China) found that SF-36 bodily pain scores had the largest subtracted difference for women with dysmenorrhea vs those without.[@CIT0005],[@CIT0006] The US study also found a significant impact of dysmenorrhea on the bodily pain score.[@CIT0004] Prior research also found minimal impact of dysmenorrhea on physical functioning scores.[@CIT0004]--[@CIT0006]

Women in the current study reported that mental health was the second-most affected domain. This finding differed from prior data from China and Turkey, in which dysmenorrhea had the second-greatest impact on role physical or bodily pain domains, and minimal impact on mental health.[@CIT0004]--[@CIT0006] The US study found significantly lower mental health scores in women with dysmenorrhea and premenopausal symptoms; however, women with dysmenorrhea who reported only pain or abnormal periods did not experience any mental health impact.[@CIT0004]

Because this study compared women with dysmenorrhea with the general population, rather than with women who did not report dysmenorrhea, the magnitude of difference reported by previous research cannot be directly compared to the current study. However, the current findings of a 8.9-point baseline difference in the bodily pain domain and a 4.5-point difference in baseline mental health in patients with dysmenorrhea compared with the general population suggest a comparable or greater effect on HRQoL than chronic conditions like angina, hypertension, and myocardial infarction.[@CIT0024]

The majority of published research evaluating the impact of treatment on HRQoL in patients with dysmenorrhea has studied traditional and complementary medical approaches.[@CIT0025]--[@CIT0027] HRQoL outcomes have also been evaluated in patients with dysmenorrhea who underwent hysterectomy.[@CIT0028] However, minimal research exists to evaluate the impact of LEP or any hormonal contraceptives on HRQoL in patients with dysmenorrhea. A 2015 prospective, observational study evaluated the impact of 2 contraceptive regimens (monophasic 24/4 estradiol/nomegestrol acetate and estradiol/chlormadinone acetate) on patient HRQoL using the SF-36. Researchers found that the monophasic regimen was associated with significant increases in overall scores, as well as the physical and mental domains.[@CIT0029]

According to a study that established the minimal clinically important differences (MCID) for validated QoL instruments among patients with advanced cancer and painful bone metastases, the MCID (using a distribution-based method) was 0.3 SDs for improvement and 0.5 SDs for deterioration.[@CIT0030] An improvement of 0.3 SDs is equivalent to 3 points in the SF-36v2. As such, in the present study, patient scores for almost all SF-36v2 domains, except for physical functioning and vitality, exceeded the MCID threshold. Considering this interpretation, women with dysmenorrhea experienced a clinically meaningful improvement in HRQoL after EE/DRSP treatment.

This study had several limitations. Results were not adjusted for potential confounding variables within the sample population. This is relevant because age, smoking status, coffee consumption, depression, and sexual trauma have all been reported to impact HRQoL in women with dysmenorrhea.[@CIT0004] Specific to age, patient responses were compared directly with mean SF-36v2 subdomain scores from the general population in Japan. The age range differed substantially between the current study group (16 to 57 years) and the general Japanese population (20 to 79 years), which was stratified for representative sampling and included a higher proportion of older patients (24% were ≥60 years of age).[@CIT0022] It has been shown that older patients tend to score more poorly on physical symptoms in the SF-36.[@CIT0031] However, based on findings from a previous assessment of SF-36 scores in women with dysmenorrhea, it is likely that the direction of change in all SF-36 domain scores would persist after controlling for these factors, although the magnitude of difference between women with dysmenorrhea and the general population would be affected.[@CIT0004] Furthermore, although the baseline physical functioning score from the study sample (52.0) is higher than that of the general population (50.0), this difference diminishes when the study sample is compared with the general population aged 30--39 years (52.4). This group is closest to the mean age of the study population (30.1 ± 8.0). As there are no considerable differences in the standardized mean scores in other domains between the whole population and the female population aged 30--39 years, it is anticipated that results would not be affected, even after controlling for age.

In addition, due to the small sample size for this study (in particular, for the exploratory ANCOVA analyses), results may not be generalizable to all women in Japan. Additionally, the current study population was drawn from women who sought treatment for dysmenorrhea, and these women have been reported to have more severe symptoms than those who do not seek care.[@CIT0032] The study also did not account for the respondents' menstrual cycle phase at the time they completed the survey. The SF-36v2 has a 1-month recall period and respondents may have underestimated the impact of dysmenorrhea on HRQoL if they completed the survey at a time when they were not experiencing symptoms. Moreover, the scale used to measure dysmenorrhea severity was not validated. Similarly, changes in bodily pain reflected by the SF-36v2 may or may not reflect changes in menstrual pain, as this instrument is not specific to menstrual pain. Study findings should also be interpreted with caution due to missing patient-reported outcome data. An overestimation of HRQoL improvement could result if a positive association existed between patient HRQoL and the questionnaire return rate. Finally, due to the nature of real-world evidence study design, some key variables (eg, severity and etiology of dysmenorrhea) were retrospectively abstracted from medical records rather than assessed at scheduled visits, as would occur in clinical trial design.

This study contributes to the existing literature by demonstrating the substantial impact of dysmenorrhea on women's HRQoL, and the potential for EE/DRSP treatment administered in a cyclic regimen to improve associated physical and mental conditions. Additional research should assess the HRQoL differences between women with dysmenorrhea and those with no dysmenorrhea, the impact of dysmenorrhea severity on HRQoL, and how treatment effectiveness may be affected by different patient characteristics and concomitant medication use.

Conclusion {#S0005}
==========

Dysmenorrhea has a profound impact on all aspects of functioning and well-being among women in Japan. Physical functioning, as well as social and mental components of HRQoL, showed significant signs of improvement after treatment with EE/DRSP in Japanese patients with dysmenorrhea. This EE/DRSP regimen may provide health-care professionals with an effective option to improve HRQoL in patients with dysmenorrhea.
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[^1]: **Note:** \*Patients could select more than one response.

    **Abbreviations:** BMI, body mass index; SD, standard deviation.

[^2]: **Notes:** Pre-administration results were collected prior to beginning treatment; post-administration results were collected between the first day of 6th cycle and the last day of 8th menstrual cycle. ^†^The number of patients with pre-administration scores was 184.

[^3]: **Abbreviations:** CI, confidence interval; SF-36v2, 36-Item Short-Form Health Survey version 2.0.

[^4]: **Notes:** A standard ANCOVA model was used, which assumed a linear relationship between the response and covariate: \[Score valuation\] = \[score pre-administration\] + \[category data\] + \[intercept\]. \*Results of analysis of covariance were validated from the linearity of regression and parallelism using *t*-test. ^†^Severity of dysmenorrhea refers to the degree of impairment of daily activities.

[^5]: **Abbreviations:** CI, confidence interval; LSM, least squares mean; SD, standard deviation; SF-36v2, 36-Item Short-Form Health Survey version 2.0.
